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DETOMIDINE HYDROCHLORIDE - A NOVEL IMIDAZOLE -TYPE SEDATIVE -ANALGESIC 



O. VAINIO 

Famos Croup Ltd Research Center, 
P.O. Box 42$, 20101 Turku JO, Finland 



During screening for sedative-analgesic effects of many imidazole- type 
compounds, detomidine proved to be an extremely potent sedative-analgesic 
agent for horses and cattle. 
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ANALGESIC PROPERTIES OF DETOMIDINE 
In the preliminary screening test detomidine inhibited carrageenin 
induced oedema of rats suggesting anti-inf lamsarory effect. A diuretic action 
of detomidine was evident. In vitro detomidine inhibited the metabolism of 
arachidonic acid as seen in platelet aggregation inhibition effects as well as 
depressing effects on prostaglandin synthetase. Thus a peripheral analgesic 
and anti-inflammatory effect by inhibition of prostaglandin synthesis was evi- 
dent . 

In the hot-plate test of mice, detomidine shoved a clear dose-depen- 
dent analgesic effect at doses 300-600- ug /kg and in Writhing test at doses 150- 
600 ug/kg. These doses did not decrease the spontaneous motility of mice, 
therefore, a true analgesic effect was obvious. 

Detomidine did not show any neuromuscular blocking effects as studied 
using the isolated rat phrenic nerve-hemi diaphragm and chick o. biventer cer- 
vicis preparation. 



In the hot-plate test and Writhing test detomidine was compared with 
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vorphine on mice. Detomidine was superior to morphine in its analgesic effect 
in these tests. 

The analgesic efficacy of detomidine therefore has two suggestive 
mechanisms : 1. the ami- infl anna tory mechanism based on the inhibition of 
prostaglandin synthesis ; 2. the effect in the CNS inhibiting transmission of 
pain impulses. Some of these effects seem to be mediated through an agonistic 
action on central ax-receptors. 

SEP ATI VI PROPERTIES OF DETOMIDINE 

In the primary screening studies detomidine showed CNS depression at 
oral doses of 1 mg/kg in the Irwin screen tsst in mice. In chicken detomidine 
vas also hypnotic. In rats and mice detomidine did not show true hypnotic pro 
perries (general anaesthesia was not obtained by any dose level). 

The sedation was demonstrated by a decrease of spontaneous motility 
of mice at the dose 1500 pg/kg. 

The potentiation of barbiturate sleeping-time in mice at doses above 
150 pg/kg was a clear demonstration of the CNS depressive potency of detomi- 
dine before the sedative behaviouT appeared. 

SYMPATHOMIMETIC EFFECTS 

Detomidine showed sympathomimetic effects like piloerection and exo- 
phthalmos in mice and rats. The blood pressure of rats decreased after i.v. 
doses 10-300 pg/kg but increased at higher doses. Upon cerebrovent r icular ad- 
ministration of small doses of detomidine, the blood pressure decreased. 

Both hypotensive and hypertensive doses effectively decreased the 
heart rate of rats like the agents traditionally documented as a 2 -*drenocep-* 
tor agonists (such as clonidine). The sedative effect of detomidine appears 
at doses which increase blood pressure. 



Detomidine did not induce contractions in rat or cow isolated uterus 
preparations (contraction is typical for xylaxine). 
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PHARMACOKINETICS 

Detomidine is rapidly distributed into the whole body after i.m., i.v. 
or s.c. administration. The maximal concentration in mouse brain (higher than 
in plasma) vas found 0.5 h after i.v. injection. Detomidine vas eliminated 
into urine and feces mainly as three metabolites. The elimination ti/2 in rat 
vas 12.7 h, in dog 22.1 h and in calf 20.0 h. Detomidine vas veil tolerated 
in all the species studied. 

CLINICAL PHARMACOLOGY 

In a search for effects on domestic animals, detomidine proved to be 
extremely good sedative in horses, cattle, sheep and goats (less effective in 
svine, dogs and cats). Therefore, the clinical pharmacological investigations 
were performed as doubleblind studies against xylazine on three adult horses 
and three dairy cows. 

The used doses of detomidine vere 100-300 ug/kg in horses and 30-150 ug/kg 
in cows. The administration routes were i.m. and i.v. Xylazine (Rompun R » 
Bayer) vas used at the recommended doses 400-1200 ug/kg in horse and 50-150 
ug/kg in cattle. 

A clinical study was run by practizing veterinarians on 109 horses 
and 103 cows using dose levels of 8-250 ug/kg detomidine for horses and 18- 
120 ug/kg for cattle. Detomidine induced in 5-15 minutes a sedation leading to 
easy handling. The i.v. doses had a more rapid onset of action. The animals 
vere tranquillized and sedated but retained the upright position after treat- 
ment. The duration of action vas dose-dependent, lasting between 1-5 hours. If 
same doses as recommended for xylazine vere used, detomidine had a superior 
sedative and analgesic potency, especially in horses. In cows the equipotent 
doses of detomidine and xylazine are comparable. On horses detomidine seemed 
to be extremely effective. Only 1 per cent dose of xylazine being required to 
obtain the same effect. Detomidine at sedative doses induced a rapid and dose 
dependent increase in arterial blood pressure and a consistent bradycardia in 
horse and cattle. The bradycardia vas accompanied by SA and AV-blocks in EEC 
of the horses. No serious arrhythmias vere detected. Respiratory rate vas 
slightly increased in horses and slightly decreased in cattle. 

No adverse side effects such as abortions vere seen during the studies. 
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VI* art. 

Etude. deJ> p4x>p*Lltt6 6 (.datives tt analgtdique* chez lz chzval eX le* 
AurinantA d f un d&iivZ imidazotique s la tttomidine. 1&& e*4oc6 phoAmacologi* 
que* ont d'aboid n&vill lz pouvoiA anti-in(lajmu£oiAe de ceXXe molecule uc6- 
A-uca de V oedhrz & la coAAagtnine IaoX) , de t'agnlgation plaquettaiAe {in 
vitro) , 6uggt*ant une inhibition de. la 4>ynthl&e deJb pAottagtan dine* . Le pou- 
voiA analgia ique [te&t de la plaque chau££antz) 4 'c6£ ilvtlt date- dependant 
( 0,3*0, 6 mg/kg) eX Aup&iieuA 4 czlui de la moiphine. I 9 action tldative *At 
mani£e^te daiu le tz*t de. cAiblage d*liuin {touAi&) , uca-d-ucd de. I' acZiuitl 
4>pontanle et dam la potentiatU ation du tenp* de tomr&it.. En£in, ont ill 
mil en Ividence dsjb e££eX& tyrrpcuthomimltiqueA {pilo-l*zctjion , exaphtalmiz.) , 
en I* absence czpendant de taut e££eX excito-moteuA uU-&-ui& de. V utlnit* , 
coflvne c'e*t le cat pouA la xytazine. 

le terrp& de demc-uie ezt de VoAdnz de 20 h chez le veeui et 21 h chez 
le. chien [12,1 h chez le. Aat) . Sua le plan cJUnique, la do6e de 0,1-0,3 mg/kg 
chez lz cheval it 0,03-0, 15 mg/kg chez la vache **e&t tlvtlle tAl& e££icacz 
pouA. obtenii la nidation dzt animaux icru chute &uA le. tol ; Ve££eX qui *At 
Ajmtdiat dam le. col de. V injection intiaveineuAe e*t obteivl au bout de 5 a 
1$ wn dam le ca& de l* injection intnamjAcutaitui. 



